Abstract: By their nature, corporate valuations are partially built on analysts' opinions, and not only on objective facts. However, it is of primary importance for equity research to be grounded on sound economic theory and existing methodological conventions. Otherwise, an inherent element of subjectivity may degrade into the complete arbitrariness of the assumptions underlying the valuation model. This paper covers conceptual mistakes which may appear in the calculation of the residual value in discounted cash flow valuation models prepared by sell-side equity analysts. In particular, we have analysed some of the essential postulates underlying the estimation of the perpetual growth rate. Our study covering 100 randomly selected investment recommendations prepared by equity research analysts in Poland, shows that these postulates are not adhered to in most cases. Flawed input data translate into the implied company's fundamentals devoid of economic sense. Unrealistic assumptions underlying valuation models question the credibility of investment recommendations and prompt the discussion over the factors shaping the investment decisions of the market participants.
Introduction
describe 110 conceptual errors commonly encountered in income-based equity valuation models. They include inconsistencies in cash flow forecasts, mistakes in the calculation of the discount rate, erroneous assumptions regarding a company's capital structure and implied continuous growth rate (e.g., unrealistic exit multiples) etc. This paper expands the list to include the commonly observed mistakes stemming from the lack of adherence to the existing methodological conventions for the discounted cash flow (DCF) models. In particular, we have highlighted the prevalent mishaps in the calculations of continuous growth rates and terminal values, resulting in those figures being in blatant dissonance with the fundamentals of the valued entities. Since in most cases residual value (RV) constitutes a major part of the total enterprise value, the soundness of assumptions underlying the estimation of RV is of primary importance. We have analysed the economic theory standing behind the said assumptions and have tried to track whether the essential theoretical postulates are adhered to by Polish equity research analysts.
For the purposes of this study we randomly selected a sample of 100 investment recommendations prepared by the equity research analysts of six major brokerage houses in Poland. We checked whether the estimates of the continuous growth rates for the recommended entities derived from in-depth company fundamentals and accorded with the existing theoretical conventions in the domain of corporate valuation.
theoretical assumptions underlying the calculation of Residual value
The most commonly applied formula for residual value in DCF models is as follows: 
where: RV -residual value, FCFF t -free cash flow for a firm in period t, which is usually the end of the explicit forecast period, WACC -weighted average cost of capital, g -perpetual growth rate. Copeland et al. (2010) further deconstructs the formula into:
where RONIC -return on new invested capital in the residual period, and ( ) Reinvestment Rate CAPEX WCI DA NOPAT
or Reinvestment Rate g RONIC =
where: CAPEX -capital expenditures in the last year of the explicit forecast, WCI -working capital investments in the last year of the detailed forecast, DA -depreciation and amortization in the last year of the explicit forecast, NOPAT -net operating profit after taxes in the last year of a detailed forecast.
The free cash flow for a firm can be calculated as follows:
By plugging equations (2), (3), (4) and (5) into equation (1) we get:
which Copeland et al. (1990) call the key value drivers formula. Formulae (1) and (6) yield identical results. The above formula proves that the value of the perpetual growth rate g should not be estimated independently from the projected company's data, but should rather rely on consistent assumptions regarding the dynamics of RONIC and the reinvestment rate. In order to be methodologically consistent in the calculation of g, one should start with the assumptions regarding RONIC and the reinvestment rate, which should afterwards serve as inputs for the calculation of g and residual value (Figure 1 ). However, if the analyst's starts from the perpetual growth rate, further assumptions may lose consistency as shown in Most of the corporate finance and valuation textbooks (Damodaran, 2010; Fernandez, 2015; Ross et al., 2013) cover the problematic area of the estimation of perpetual growth rate. Damodaran (2010) notes that all the inputs for the calculation of the residual value should reasonably describe a company's steady state, which may be sustained indefinitely. The inputs to the calculation of the continuous growth rate may be estimated using both the historical firm-level data and the industry benchmarks. As a company becomes mature, its reinvestment rate should gradually approach the industry averages, unless the company's fundamentals suggest a different pattern.
Return on invested capital (ROIC) in excess of the cost of capital allows the company to create positive economic value-added (EVA):
where CI -is the book value of the invested capital.
As a firm expands its operations and increases its market share, the competitive pressure causes a gradual erosion of RONIC. Hence, for the majority of companies, RONIC will gradually approach WACC at the end of the explicit forecast period (Damodaran, 2010; Copeland et al., 2010) . If a company's RONIC is considerably higher than WACC in the residual period, a firm is then assumed to possess a well-established competitive advantage, which allows it to create positive value-added infinitely (Mielcarz, Roman, 2012) .
For most companies, it is perfectly sound to assume that a higher perpetual growth rate translates into a higher residual value, and therefore, into a higher equity value (E). However, the key determinant, which shapes this relationship and which is often lost from sight, is the RONIC. Basically, there are three options potentially envisaged by the analyst to describe a firm's value creating potential in the residual period:
1. RONIC > WACC. In most cases, the two values will be quite close. Significant difference is possible if a company has an engrained long-lasting competitive advantage (e.g., if the network effect or considerable economies of scale apply). The company with a RONIC exceeding WACC is assumed to create a positive EVA through the entire residual period.
Under such circumstances, any additional amount of invested capital should increase the total value. However, as the company runs out of attractive investment projects, its reinvestment rate should gradually approach the long-term industry average, which should be sufficient to sustain the company's existing operations and cater for opportunities of organic growth (usually it corresponds to the growth of the market, which the company shares with its rivals). Therefore, this inequality should not hold for most companies, as the increasing competition exercises a downward pressure on the RONIC (Damodaran, 1994) . The transmission mechanism is as follows:
2. RONIC = WACC. Additional amounts of invested capital create no value-added. Increased investment translates into an increased reinvestment rate, which, in turn, contributes to the increase of the perpetual growth rate. However, the total value does not change. Hence, investments and growth rate become value neutral. The relationship may be summarized as follows:
It appears to be the most widespread scenario as the majority of companies are not able to secure a long-term competitive advantage allowing them to generate RONIC in excess of WACC in perpetuity.
3. RONIC < WACC. This case appears to be the least likely. A company is assumed to create a negative economic value-added through the entire residual period. The shareholder value is assumed to be gradually wasted through unproductive investments. This situation is not sustainable: it contradicts the highest and best use assumption (HBU) endorsed by the International Valuation Standards and International Financial Reporting Standard 13 (Mielcarz, Wnuczak, 2011) . The shareholders will try to remedy the situation by either replacing the company's management (if the source of inefficiency resides in managerial practices) or by withdrawing funds and discontinuing value-destroying operations. Hence, despite its positive contribution to the increase of the perpetual growth rate, any additional investments in such settings will result in more value destruction as more and more capital will be put to an unproductive use. The relationship may be summarized as follows:
To sum up, the calculation of the continuous growth rate should be preceded with a careful analysis of the company's competitive position, its ability to resist competitive pressure in the long-term perspective, and its sustainable reinvestment policy which may apply in the residual period.
Mistakes Discovered in Equity Valuation Models
In order to check whether the aforementioned theoretical postulates are adhered to in practice, we collected a sample of 100 investment recommendations prepared by the equity research analysts of 6 major brokerage houses (encoded by letters A-F) in Poland in 2015 (last quarter) and 2016. The recommendations are publicly available on the webpage www. bankier.pl. All of them feature DCF valuations based on FCFF methodology. Table 2 summarizes the primary data retrieved from the recommendations. By rearranging formula (2) and (6) we get the implied value of RONIC:
Actual reinvestment rate
It should be emphasized, that formulae (8) and (9) do not yield the same result if the inputs are misaligned. Hence, changing the order of the assumptions may break the consistency of the valuation inputs. All further comments refer to RONIC calculated relying on formula (8).
We also retrieved the data for the companies' investment policy in the residual period: CAPEX, working capital investment and depreciation. Using formula (3) we calculated the actual reinvestment rates assumed by the analysts. By plugging the values of g and Implied RONIC into formula (4) we can calculate the implied reinvestment rate, which may not be equal to the actual reinvestment rate featuring in the recommendations if the equalities (2)-(5) do not hold.
In 99 recommendations the perpetual growth rate is non-negative (in one recommendation g = 0% and in another one g = -2%). In 64 recommendations RONIC > WACC, in 36 recommendations RONIC < WACC. Hence, in 36% of cases the analyst implicitly assumed that a company would not discontinue its operations despite destroying shareholder value. In the vast majority of the analysed recommendations, the implied RONICs are not justifiable being either considerably higher than the WACC and most probably currently applicable ROIC (which is unrealistic in the residual period) or significantly lower than the applicable hurdle rate.
All the presented conceptual mistakes are summarized in Table 1 . In 19 cases out of 100 the implied RONIC is below zero, which is devoid of economic sense and point to the fact that the perpetual growth rate was chosen without reference to the company's fundamentals.
In 32 recommendations the FCFF forecasts suggest that the companies will keep on investing in the residual period despite their RONIC being below WACC. In 6 recommendations the companies have negative net investments in the residual period; in 3 recommendations out of these 6 the companies disinvest despite having their RONIC considerably higher than WACC. Negative reinvestment rate implies the gradual reduction of the company's fixed assets and winding up of the operations (Damodaran, 2010) . Table 1 Summary of the conceptual mistakes encountered in the analysed sample of recommendations Conceptual errors embedded in the implied RONIC calculated using formula (8) Source: own elaboration.
In 31 recommendations CAPEX is assumed to be equal to depreciation in the residual period. The positive reinvestment rate is secured by ever increasing working capital investments.
In four recommendations the actual reinvestment rate is zero. In one of them the implied RONIC is considerably below zero and makes no sound economic sense, in the other three the implied RONIC is unjustifiably higher than WACC.
We deliberately included several recommendations prepared for the same entities for the same period prepared by different brokerage houses. Take the example of recommendations No. 3 (Table 2) and No. 27 prepared for LPP SA by the institutions G and F respectively: 1) for No. 3 the implied RONIC (formula 8) is negative but the company is assumed to keep investing in the residual period; 2) in No. 27 the implied RONIC is below WACC, but the authors of the recommendations assume (through the reinvestment rate) that the company invests heavily in value-destroying operations in the residual period. The recommendations do not even closely accord with any of the implied company's fundamentals. Source: own elaboration.
Special attention should be drawn to the recommendations with the perpetual growth rate of zero. Formula (2) implies that such an outcome is possible only in two cases: 1) the reinvestment rate equals zero; 2) the implied RONIC equals zero (which would make no sound sense because RONIC would be considerably below WACC). There is only one such recommendation in the sample (No. 13 prepared by the analyst from brokerage house B).
The implied RONIC equals zero (due to the construction of the formula). Based on the primary data retrieved from the recommendation, the calculated reinvestment rate is negative. Hence, in our opinion this recommendation contains two very serious conceptual mistakes: 1) it is assumed that the company invests at the rate below the alternative cost of capital in the residual period, which violates the fair value estimation principles; 2) it is assumed that the company will disinvest in the residual period, which makes no sense from the standpoint of the 'going concern' assumption: the company will ultimately liquidate its fixed assets and will be forced to discontinue its operations.
Another curious case involves negative perpetual growth rates. We have only one such recommendation in the sample prepared by institution B for Arctic Paper SA (recommendation No. 51). The analyst assumed a continuous growth rate of (-2%), which is explained by the forecasted stagnation of revenues, the decay in profit margins and gradually shrinking market. In line with the traced line of reasoning the analyst assumed that the company would disinvest in the residual period in order to accommodate market shrinkage. However, the implied RONIC is 5 times higher than the cost of capital, which deprives the figures of economic sense. We have a decaying company which envisages disinvestments in the face of industry restructuring, but which can potentially attain a huge return on new investments. For it to make sound economic sense, the disinvestments should take place due to RONIC being below the required rate of return (RONIC < WACC). It would justify negative reinvestment and would allow accommodating a negative continuous growth rate. It also perfectly accords with the decaying profit margins.
Clearly, these recommendations represent anecdotal evidence, but they may be indicative of a pervasive issue undermining the credibility of investment recommendations. In our opinion, there may be a serious misconception underlying the mistakes encountered in the analysed recommendations. There might exist confusion regarding the principal factor contributing to the terminal value. The culprits are perpetual growth rate and RONIC. The analysts may assume that in order to make the growth value neutral in the residual period, one has to assume a zero perpetual growth rate, which is correct only if the reinvestment rate is equal to 0 (RONIC = 0 does not make sense as it is lower than WACC causing the company to disinvest and discontinue its operations). And zero reinvestment rate would make sense only if ROIC=WACC, which would make any incremental investment value neutral. Hence, zero growth rate should be consistent with the reinvestment rate incorporated into the cash flow forecast.
Our findings strongly suggest that the continuous growth rates appearing in the investment recommendations may be estimated without paying due attention to the company's in-depth fundamentals. The implied RONIC rates and reinvestment rates are often inconsistent with the theoretical pillars underlying corporate valuation modelling. This observation should have important practical implications for it may pinpoint the areas requiring remedial action on the part of the recommendation issuers.
in-depth Fundamentals, Market sentiment or Pure Price Pressure?
The findings presented in the paper may prompt a discussion about the driving force shaping the influence of the investment recommendations on the abnormal returns generated by the recommended stocks.
The profit-making investment strategies based on recommendations have been studied in a vast body of research (Barber et al., 2001; Green, 2006; Zaremba, Konieczka, 2015 , Mielcarz et al. (2007 and Mielcarz, Podgórski (2008) . However, the factors underlying the influence of recommendations on abnormal returns of the recommended stocks are subject to active debate. Mielcarz (2016) formulated three hypotheses, which may clarify the issue: 1) the influence of the recommendations on the abnormal rates of return may stem from the contents of the recommendations; 2) the mere fact of issuance of the recommendation may cause the effect of price pressure, which has nothing to do with the contents (Womack, 1992) ; 3) the influence may derive from the factors not related to the contents (Barber, Odean, 2008) .
The prevalence of methodologically inaccurate valuation models not grounded on solid economic theory may speak in favour of the price pressure effect unrelated to the contents of the recommendation. The investors may take their decisions basing them solely on the bottom line of the valuation model without taking due care of its methodological correctness. It may appear that recommendations reflect only the currently prevailing market sentiment of financial analysts regarding a particular stock without paying sufficient attention to the fundamentals.
Concluding Remarks
The paper draws attention to the conceptual mistakes which may disqualify the results of terminal value calculation in the equity valuation models. It has been shown, that despite a growing body of specialized literature and high-profile research, valuation models appearing in the investment recommendations in Poland may not be built upon in-depth company fundamentals. The paper highlights areas for improvement on the part of the issuers of the recommendations included in the sample and may be successfully used for educational purposes.
